Previous experimental studies have established that shoaling fish forage more effectively in large than small groups. We investigated how shoal size affects the foraging efficiency of laboratory populations of the guppy, Poecilia reticulata, exposed to different foraging tasks. Experiment 1 confirmed the prediction that in open water the first fish and focal fish of larger shoals locate food faster than in smaller shoals. However, a second experiment, in which shoals of fish were required to swim through a hole in an opaque partition to locate food, found the reverse pattern: smaller shoals learned to complete the task faster than large shoals. Experiment 3, in which shoals of various sizes were exposed to a transparent maze partition, clarified the apparent contradictory results of the first two experiments, with larger shoals again learning to complete the task faster than small shoals. The findings of experiments 2 and 3 can be explained in terms of positive frequency-dependent social learning, or conformity. This facilitated social learning in large groups in experiment 3 where visual contact could be maintained through the partition, but hindered it in experiment 2 where visual contact was lost once a fish had passed through the partition. The findings raise the possibility that novel behavioural innovations, particularly those that require individuals to break contact with the group, may be more likely to spread in smaller than larger groups of animals.
Previous experimental studies have established that shoaling fish forage more effectively in large than small groups. We investigated how shoal size affects the foraging efficiency of laboratory populations of the guppy, Poecilia reticulata, exposed to different foraging tasks. Experiment 1 confirmed the prediction that in open water the first fish and focal fish of larger shoals locate food faster than in smaller shoals. However, a second experiment, in which shoals of fish were required to swim through a hole in an opaque partition to locate food, found the reverse pattern: smaller shoals learned to complete the task faster than large shoals. Experiment 3, in which shoals of various sizes were exposed to a transparent maze partition, clarified the apparent contradictory results of the first two experiments, with larger shoals again learning to complete the task faster than small shoals. The findings of experiments 2 and 3 can be explained in terms of positive frequency-dependent social learning, or conformity. This facilitated social learning in large groups in experiment 3 where visual contact could be maintained through the partition, but hindered it in experiment 2 where visual contact was lost once a fish had passed through the partition. The findings raise the possibility that novel behavioural innovations, particularly those that require individuals to break contact with the group, may be more likely to spread in smaller than larger groups of animals.
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The fitness payoffs of group living in animals are commonly thought to depend upon the risk of predation as well as on the balance between foraging costs and benefits (Pitcher & Parrish 1993) . Individuals that forage in groups may incur costs associated with enhanced competition for food, time-wasting social interactions, kleptoparasitism and declining food intake rate with an increased probability of foraging from recently depleted resources (Beecham & Farnsworth 1999) . However, a common feature of social foraging is that the food discoveries of a few lead to the feeding of many, and group living may enable individuals to forage more efficiently through information transfer (Ward & Zahavi 1973) and social learning (Zentall & Galef 1988; Heyes & Galef 1996) . In addition, although large groups may attract predators, they may also reduce per capita predation pressures through increased group vigilance, dilution, confusion and selfish-herd mechanisms (Hamilton 1971; Pulliam 1973; Bertram 1978) . Large groups provide 'many eyes' for predator detection, but the increased numbers of observers may also increase the probability that a given food source will be detected (Pulliam 1973; Bertram 1978; Lazarus 1979) and any reduction in predation pressure resulting from aggregation may translate into the conversion of vigilance time to foraging time (Pulliam 1973; Bertram 1978) .
Animals frequently use information produced by other individuals, or 'public information' (Giraldeau 1997); indeed, such information transfer has been hypothesized as one function of group formation (Ward & Zahavi 1973; but see Richner & Heeb 1995) . Learning from public information is termed 'social learning', that is, learning from others (Box 1984; Heyes 1994) . Processes through which social learning can take place that are of particular relevance to this paper are 'local enhancement' or 'area copying', where an individual directs its behaviour towards a location where others are currently active, and 'stimulus enhancement' or 'object copying', where an individual directs its behaviour towards an object that matches the type attended to by others (Whiten & Ham
